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INTRODUCTION

The ea&e of preparation, close-padking and organisation
of self-assembled monolayers (SAMs) on metals are some
of the reasons that have encouraged a floury of reseach
into thisfield over the last decale (1).

The alsorption of akylthiols on gold is one of the most
commonly examined systems in this field. The strong
covalent bond established between sulphur and gold
together with the interadions among the dkyl chains
provide the stability required for the charaderisation of
these modified eledrodes. The mvalent attachment of a
redox terminal group allows the use of several in situ
structural techniques combined with eledrochemistry (2).

The detedion of any changes in coverage, thicknessand
orientation of the layers in contad with a solution urder
the gplicaion o an external potential can provide
valuable information about the functional behaviour and
stabili ty of these layers for potential applications (3).

In the work presented here a set of short chained
ferrocenylthiols [(CsHs)Fe(CsH4)CO(CH,),SH] [n = 2, 3,
4,5 7 and 9 (CsHs)Fe(CsH,) = Fc; FcC,] which were
successfully self-aseembled on gold eledrodes (4). The
monolayers were dharaderised by cyclic voltammetry, in
situ ellipsometry and in situ FTIR spedroscopy.

RESULTS AND DISCUSSON

The data showed that redox behaviour and structure of
short chain monolayers is strongly dependent on the
number of carbons. Interestingly, surface o©verage of
modified eledrodes with odd numbered akyl chain were
lower than those with even alkyl chain. This suggests that
chains are tilted and that most probably the aea projeded
by the ferrocene moiety in the odd numbered chains is
larger than in the even numbered chains.

In situ FTIR spedra of FcC, modified eledrodes were
obtained at severa potential values and normalised
against the spedra aquired at 200 mV, where the
ferroceneisin its reduced form. The differencesin the IR
spedra produced by ferrocene oxidation suggest that the
redox processshould be acompanied by a rotation of the
ferrocene group where the plane of the cyclopentadienyl
rings moves to a more perpendicular position in relation
to the dedrode surface. Analysis of the @sorption bands
of the methylene group indicaes that little or no
movement is asociated to the dkyl chain during the
ferrocene redox process

The danges in the opticd parameters, W and A, were
monitored during pdentia cycling and between two
potential values (figure 1), where the ferrocene was either

in its reduced or oxidised form. The opticd changes point
to an increase of 1-2 A in the monolayer thickness as the
ferrocene is oxidised to the ferricinium cation. The
thickness variation is in good agreement with the FTIR
data since the rotation of the ferrocene rings would cause
avery small increase of thickness
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Figure 1 — Elli psometric changes A (¢) and @ (), of a
modified gold eledrode with FcCs in 1.0 mol dm™
HCIQ,, at two dfferent patentials: 200and 650mV.

ACKNOWLEDGEMENTS

This work was sipparted by Fundacé® pera aCiéncia ea
Temologia grant number PRAXIS XX 1 BD/1104497 and
the EP-SRC (UK). The aithors wish to thank Dr G. Jin
for his help in the ellipsometric experiments and
discussions.

REFERENCES

1. M. O. Finklea Eledroanalyticd Chemistry: A Series of
Advances, v. 19, A. J. Bard, I. Rubinstein, Editors, p. 109,
Marcdl Dedker Inc. New York (1996.

2. C. E. D. Chidsey, C. R. Bertozz, T. M. Putvinski, A.
M. Mujsce, J. Am. Chem. Soc. , 112, 4301(1990).

3.S. Ye T. Haba, Y. Sato, K. Shimaau, K. Uosaki, Phys.
Chem. Chem Phys., 1 3653 (1999).

4. A. S. Viana, A. H. Jones, L. M. Abrantes M. Kagji, J.
Eledroanal. Chem., 500, 290 (2001).



